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Abstract 
In the international comparison the structure of milk production in Austria is small 
scale. The present study presents two theoretical approaches to explain the persis-
tence of small dairy farms in Austria: the opportunity cost principle and the theory 
of the agricultural household. With regard to the first one it is debatable whether 
the flat rates really can represent the costs of own production factors in their alter-
native uses in small enterprises. An illustration on the basis of production cost ac-
counts shows that small dairy farms with no possibilities for the utilization of their 
own production factors (especially for labour) can cover the production costs by 
revenues only. Secondly it is argued that agricultural production is likely to con-
tinue in small dairy farms as long as the enterprise contributes persistently to the 
household income of the family. Indicators from the Farm Accountancy Data Net-
work (FADN) of voluntarily participating farms in Austria support the notion that 
labour is allocated efficiently between the enterprise and the household in small 
operations in order to achieve maximum total income. The study proposes argu-
ments according to which it can be expected that rather small dairy farms are going 
to be a prominent presence in Austrian agriculture also in the future. 
Keywords: Small dairy farms, production costs, farm household, opportunity 
costs, FADN 
JEL codes: Q12, R20 1 INTRODUCTION 
 
In international comparison Austrian dairy farms are rather small. Since accession to 
the EU in 1995 the number of dairy farms in Austria has decreased by 44 percent. 
Contrary to expectations small dairy farms exhibited a high rate of persistence as the 
number of small farms remains significant. In 2007 the average milk quota per farm 
was about 64 tons; almost half of the Austrian dairy farms held less than 40 tons of 
quota (BMLFUW 2008). This compares with an average milk quota per dairy farm of 
some 131 tons in the EU-27 (JANKO 2009). Smaller dairy farms are usually subject to 
higher production costs and a competitive disadvantage relative to larger entities (KIR-
NER 2003). Hence, smaller farms are expected to be the first to abandon production in 
a harsher economic climate, as e.g. brought on by further liberalisation of the markets. 
But this expectation did not materialise in recent developments in the alpine regions of 
Austria.  The  present  study  presents  the  theory  explaining  the  persistence  of  small 
farms derives the corresponding hypotheses and tests them empirically.  
 
2 STRUCTURAL CHANGE OF MILK PRODUCTION IN AUSTRIA 
 
Since accession to the EU in 1995 the number of dairy farms in Austria decreased 
from almost 78,000 to some 43,500 in the year 2007/08, corresponding to a decline of 
44 percent. In the mountainous areas the decline was somewhat less, i.e. 39 percent 
versus 54 percent in other areas. As shown in Table 1, smaller farms abandoned milk 
production more frequently than bigger businesses. In the year 1995/96, approximately 
71 percent of the dairy farms had less than 40 tons of milk quotas while by the year 
2007/08 the corresponding share had declined to 47 percent. In contrast, the share of 
enterprises with more than 100 tons of milk quota rose from 3.4 percent to 19 percent 
during the same period. The move to bigger operations has been observed in both 
mountain farms and non-mountain farms. Despite these developments, the structure of 
milk production in Austria remains small scale, and a large number of small dairy 
farms continue to maintain its competitiveness in milk production. 
 
Table 1: Proportion of dairy farms by size classes in tons of milk quota in 1995/96 and 
2007/08 





100 t  >100 t  Up to 
40 t 
>40 - 
100 t  >100 t 
All dairy farms  71.3  25.3  3.4  47.2  33.9  19.0 
Mountain farms  74.0  23.4  2.6  50.0  33.7  16.4 
Non-mountain farms  66.0  29.1  4.9  39.9  34.4  25.6 
* Milk quota classes according to the Green Report (BMLFUW 2008) 
 
Table 2 shows the share of farms which experienced different changes in their milk 
quotas (as an indicator of milk production) during the last 12 years. Almost one quarter 
of all farms with less than 40 tons of milk quota in the year 2007/08 have a history of 
quota decrease. Almost 55 percent of these farms increased quota by up to 25 percent, 
and another 20 percent at least doubled their original quota. These data reveal that 
more than half of the dairy farms with less than 40 tons of milk quota did not change 
their milk production significantly. But one quarter of these enterprises is likely to re-
duce milk production or abandon it completely in the respective period. Naturally in 
farms with more than 40 tons of milk quota in the year 2007/08, the share of those who 
had increased their quota was higher. Table 2: Distribution of farms in 2007/08 by their change in milk quotas since 
1995/96, by size classes in tons of milk quota 
   Farms 
Change in milk quota  All  <= 40t*  >40 <= 
100 t  >100 t 
Negative  14.2  24.2  7.2  2.1 
0 to 25 percent  39.0  54.5  33.9  10.5 
>25 to 50 percent  14.7  10.5  20.8  13.9 
>50 to 100 percent  15.7  7.1  22.0  25.6 
>100 to 200 percent  11.1  2.6  11.9  30.3 
> 200 percent  5.3  1.1  4.1  17.6 
* Milk quota classes according to the Green Report (BMLFUW 2008) 
 
3 THEORETICAL BACKGROUND AND METHOD 
 
The following analysis is based on the assumption that in the long-run milk is pro-
duced in competitive farms while in other farms production is going to cease sooner or 
later. Whether small dairy farms can be considered to be competitive is discussed sub-
sequently on the basis of two approaches: the calculation of production costs and the 
theory of the agricultural household. 
 
3.1 Costs of production 
 
The currently most frequent approach to evaluate the competitiveness of farms and ag-
ricultural enterprises is the calculation or estimation of production costs: A firm as 
well as an enterprise is considered to be competitive if it remunerates the production 
factors employed by at least their market prices (opportunity costs); farmland is sup-
posed to deliver a market-based rent (SCHMITT et al. 1996). Small dairy farms usually 
exhibit high opportunity costs for own production factors, especially for unpaid (fam-
ily) labour, yielding high production costs. 
 
While there are general problems associated with the production cost method, namely 
that full costs can lead to false farm management decisions and that they support state-
ments about the competitiveness of enterprises and agrarian regions only for the long 
run and for single-product firms (see BRANDES 2000, 285), the present study attends 
specifically to the value of unpaid family labour. The high opportunity cost of family 
labour is particularly important in small family farms, because it results in high pro-
duction costs which are considered as an indicator for weak competitiveness and con-
sequential a low chance of survival to these enterprises. 
 
It is debatable to what extent an assumed wage rate per labour hour and standard la-
bour requirements correspond to the real opportunity cost of labour in family farms, 
particularly  if  a  uniform  wage  rate  is  applied  for  a  whole  region.  In  this  context 
SCHMITT (1992) points out that the opportunity cost of family labour often is assumed 
too high as age, education and working time (which is frequently limited if not devoted 
to agriculture) are not conducive to remunerate the farm manager’s efforts by the gen-
eral wage rate in the market. Thus the impact of different off-farm employment oppor-
tunities of family labour on agricultural production costs will be evaluated critically 
using data of the International Farm Comparison Network (see www.ifcnnetwork.org). 
 
 3.2 The role of the agricultural household 
 
The characteristics of a family farm point to the fact that the enterprise is embedded 
into a socioeconomic system including the family and a household (see e.g. VOGEL 
and WIESINGER 2003). Therefore in order to better understand the competitiveness of 
small family farms it might be useful to contemplate the different possibilities and 
forms of income acquisition off the farm, in addition to income generated by the culti-
vation of lands and forests or animal husbandry. Agricultural households which obtain 
only a small part of their overall household income from farming may well have to be 
treated differently, with respect to their competitiveness, than those which rely signifi-
cantly on revenue earned by agricultural and forestry activities. 
 
The accounts of farms who participate voluntarily in the Farm Accountancy Data Net-
work reveal that off-farm employment and off-farm income is extraordinarily impor-
tant in Austria (BMLFUW 2008). In farms with a total standard gross margin (SGM) of 
up to 20,000 Euro (covering about half of all farms) the income from agriculture and 
forestry covered less than half of the consumption of the respective households. More 
than half of the household income originated from off-farm employment and social 
transfers. Only in farms with total standard gross margins of more than 35,000 Euro 
(approximately one quarter of the farms) income from agriculture and forestry ex-
ceeded the consumption expenditures of the farm operator’s families. 
 
The farm household model provides a theoretical framework of this phenomenon (see 
SCHMITT et al. 1996). First introduced by TSCHAJANOW (1923), later refined by LEE 
(1965) and NAKAJIMA  (1986), the theory implies that the labour of an agricultural 
household is allocated on-farm and off-farm in accordance with the maximisation of 
utility (Figure 1). Based on the assumption that marginal income declines with the 
amount of time spent on-farm (decreasing marginal revenue of labour), marginal reve-
nue of on-farm labour will at some point equal that of off-farm labour, and household 
members will start to devote some of their labour to off-farm activities. Usually on 
smaller farms the point of indifference between on- and off-farm incomes will be at a 
lower level of farm labour, and total household income will rely to a lager extent on 
off-farm activities. Nevertheless, in case of an adequate income derived from dairy 
farming and in case of low opportunity costs of off-farm labour, a farmer will continue 











Abbr.: IN-A: income from agriculture; IN-NA: income from non-agriculture; IH: Utility indif-
ference curve of the household. 
Source: Adapted from SCHMITT et al. 1996 
Figure 1: Farm household model 
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t Empirical data characterising the role of the enterprise and the household in small 
dairy farms are available from the Farm Accountancy Data Network in Austria. The 
analysis of these data produce indicators on the farm, its enterprises and inputs, reve-
nues from and expenditures for agricultural and forestry activities, cash flow as well as 
characteristics of the agricultural household, including labour, sources of income and 




4.1 Production costs 
 
Annual international comparisons of milk production costs and its components attrib-
ute relatively higher costs to small family farms, especially in mountainous areas (see 
e.g. KIRNER 2003). This is due primarily to high opportunity costs for family labour 
which is valued, as usual in this and similar comparative studies, assuming a uniform 
wage rate per labour unit employed. As shown in Figure 2 there is a significant de-
crease in costs with increasing farm sizes in Austria. For example, a farm with twelve 
dairy cows can cover only two thirds of production costs by the milk price (proceeds 
from the sales of beef and direct payments having been taken account of in the calcula-
tion of “costs” according to a profit and loss statement). Farms with 40 dairy cows 
were able to almost completely cover production costs in the year 2008, thus confirm-
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Costs from P&L account - non milk returns Opportunity cost for labour
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Abbr.: ECM = Energy Corrected Milk, org = organic farm, LI = low input grazing 
farm 
Source: own calculation 
Figure 2: Costs of milk in six types of Austrian dairy farms in 2008 
 
These results lead to the question why small dairy farms continue to produce even if 
their production costs (thus estimated) are far from being covered by their operations. 
A tentative answer may be obtained by a closer look at the model calculations for the 
first two enterprises in figure 2, having 12 and 22 dairy cows, with varying opportunity 
costs of family labour and their impact on the costs of production (see Figure 3). 
 
For the dairy farm with 12 cows and the corresponding activities around the farm, an 
input of 2,550 labour hours (Lh) is required, for the organic farm with 22 cows 3,380 Lh. If the entire labour employed is valued with a uniform rate of 12 Euro, the milk 
price does not cover production costs (above those covered by revenues from beef and 
direct payments), i.e. the factors of production: labour, land, capital and quota rents are 
not remunerated at the imputed market prices. Here we take on board only one point of 
critique by SCHMITT (1992), namely the possibility that the labour used on farm may 
not be employed to full extent for the generation of income off the farm. 
 
It is conceivable that only one person can generate income from off -farm employment 
while the other persons in the farm household are unable to pursue off-farm activities 
(due to age, education, child care etc.) and the labour time is restricted to some 1700 
hours per year (as a rule). This person's unused labour could be used on farm with an 
opportunity cost of zero (as is the case for the other family members). Imputing this 
opportunity cost for labour results in considerably lower production costs overall in 
both farms. Another case is also conceivable, namely that for this person there is only 
seasonal labour available off-farm, a case that is frequently observed e.g. in tourist re-
gions; only the labour hours accruing for the seasonal labour should then be valued 
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Figure 3:  Production costs as a function of labour hours for which remuneration can be 
obtained through off-farm activities 
 
 
4.2 Indicators of farms and households 
 
Table 3 presents economic and management indicators of dairy farms in Austria by 
size classes in 2007. The enterprises are classified by their standard gross margins into 
small-scale (up to 12,000 Euro), medium-size (>12,000 up to 35,000 Euro) and large-
scale farms (>35,000 up to 120,000 Euro) (BMLFUW 2008, 292). The indictors of the 
farms vary substantially by size class: Income (profit) originating from agriculture and 
forestry in the medium and large-scale enterprises per unpaid family labour exceeds 
that in the small-scale enterprises by 100 and 300 percent, respectively. The difference 
is even more pronounced in terms of income from agriculture and forestry per farm 
and in terms of the cash flow. 
 Table 3 displays two more indicators of the farms, namely depreciation and net in-
vestment; both  inform  about  the  economic  sustainability of the farming  enterprise. 
Generally it is assumed that investments should balance at least the amount of depre-
ciations  in  order  to  secure  the  long-term  viability  of  an  enterprise.  That  condition 
seems to be met on average for all size classes of farms. But the highest net invest-
ments, some 12,900 Euro, occurred in the large-scale enterprises - a hint that these are 
willing to expand. Small-scale farms, on the other hand, made net investments of al-
most zero. 
 
Due to significantly higher off-farm incomes in smaller farms, the economic indicators 
of the households vary less than those of the farms. With an earned income of some 
15,500 € per household working unit (HWU) on average, HWUs of small-scale farms 
earned 18 percent less than those of medium-sized enterprises, but the distance to the 
large-scale farms was still close to 100 percent. 
 
Table 3: Economic indicators of small-, medium  size  and large-scale  FADN  dairy 
farms in Austria, 2007 






Cash Flow I  €/farm  15,933  34,893  71,918 
€/farm  8,439  22,983  50,062  Net income from agri-
culture and forestry  €/AWU
1  7,176  15,603  27,775 
Depreciation  €/farm  7,494  11,910  21,856 
Net investments   €/farm  359  4,913  12,869 
Earned income  €/HWU
2  15,478  18,909  28,574 
Small farms: >6,000 <= 12,000 Standard Gross Margin (SGM) 
Average farms: > 12,000 <= 35,000 SGM 
Large farms: > 35,000 < 120,000 SGM 
1 unpaid agricultural working unit per year; 
2 household working unit per year 
Source: FADN Data 2007 (own calculation) 
 
A major indicator of the agricultural household is its equity capital formation as a cri-
terion for the growth of a family business over time. It depends on total income and 
consumption of the household. In 2007 the equity capital formation of dairy farms in 
all three size classes (according to SGM; SDB in BMLFUW 2008, 292) was positive 
on average. But equity formation per farm increased with farm size from 5,643 Euro to 
22,098 Euro (Figure 4). 
 
The  composition  of  total  income  varies  strongly.  While  in  farms  with  more  than 
35,000 Euro SGM over 80 percent of total income originates from agriculture and for-
estry related activities, the share of farm income in farms with less than 12,000 Euro 
was only some 25 percent. On the other hand, non-agricultural activities contributed 
more than half to total income in small-scale farm households, the remainder being 
social  transfers.  In  large-scale  farms,  non-agricultural  income  is  secondary.  Differ-
ences in the amounts of social transfers (including family allowance, retirement pen-
sion, and unemployment compensation) reflect differences in the social structure by 
farm size classes. 
 
Private consumption (cost of living) varies not as much by farm size, but the contribu-
tions to the farmers’ social insurance organisation rise significantly with farm size in 
accordance  with  the  increase  of  the  “standard  value”  of  the  farm.  Consequently, households in the group of large-scale farms incurred 6,000 Euro more private con-
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Small farms: >6,000 <= 12,000 Standard gross margin (SGM) 
Average farms: > 12,000 <= 35,000 SGM 
Large farms: > 35,000 < 120,000 SGM 
Source: FADN-Data 2007 (own calculation) 
Figure 4: Level and composition of household incomes and changes in equity by farm 
sizes of Austrian dairy farms 
 
Up to now we focused on the averages of farm indicators in different size classes. Now 
we address the question of how these indicators are distributed within size classes. 
Figure 5 shows the distribution of cash flow, income originating from agriculture and 
forestry, and equity capital formation by size classes. In 2007 almost all farms had a 
positive cash flow; only 3 percent of the small-scale farms came up with a negative 
amount. A major share of the small-scale farms (62 percent) exhibited a cash flow of 
between 5,000 and 20,000 Euro. Income from agricultural and forestry activities was 
negative in 15 percent of the small-scale farms.  
 
In 30 percent of these farms, agriculture-related incomes were between 0 and 5,000 
Euro, in 42 percent between 5,000 and 20,000 Euro, and 13 percent of them earned 
incomes exceeding 20,000 Euro. With respect to equity capital formation the differ-
ences by farm size were less pronounced as with respect to incomes from agriculture 
and forestry. Some 31 percent of the small-scale farms recorded negative equity for-
mation; almost the same share applied to medium-sized farms while the corresponding 
share was 18 percent in large farms. In one third of the small-scale farms equity capital 
formation amounted to between 2,500 and 10,000 Euro and another 32 percent added 
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Cash  flow and  net income  from  agriculture and  forestry:  low: >0 until 5,000  €;  medium: 
>5,000 until 20,000 €; high: >20,000 €; 
Change in equity: low: >0 until 2,500 €; medium: >2,500 until 10,000 €; high: >10,000 €; 
Figure 5: Share of farms exhibiting different levels of indicators, by farm size class  
 
5 DISCUSSION AND CONCLUSIONS 
 
Although structural change is continuing in the Austrian dairy sector an analysis of the 
performance of farms in different size classes supports the expectation of high persis-
tence of small-scale farms. The bulk of farms operate at a significantly smaller scale 
than what frequently is considered to be an economically optimal size; a high propor-
tion of dairy farms still produce less than 40 tons of milk annually. The present study 
follows up on some explanations of why dairy farms in Austria continue production in 
the longer-term even at supposedly suboptimal size. 
 
An explanation is provided by the opportunity cost principle. While conventional cal-
culations of production cost are using flat rates to value input use in agriculture, it is 
questionable whether these values reflect the actual possibilities to earn returns in al-
ternative uses of the respective production factors, especially in utilisations off the 
farm. Frequently the costs of own factor inputs are overestimated, resulting in produc-
tion costs that are overrated and leading to the conclusion that the competitiveness of 
small-scale farms is low. With model calculations we illustrate how different utiliza-
tion possibilities of labour affect production costs. It follows that the persistence of a 
small farm increases as its possibilities to use own production factors off-farm profita-
bly subside. 
 
Even with high production costs, family farms are likely to continue their production 
activities if these increase the household income of the family sufficiently, i.e. if the 
profit from farming exceeds the opportunity cost of the inputs used (labour, land and 
capital)  in  agricultural  production.  Analyses  in  this  study  show  that  households  in 
small-scale dairy farms in Austria can increase their total income significantly by en-
gaging in off-farm earning activities with the goal to achieve, on average, positive eq-
uity capital formation even if income from farming is low. Similar conclusions follow 
from production cost calculations and indicators with respect to the agricultural house-
hold  (KIRNER  and GAZZARIN 2007). Thus the  theory  of the agricultural household leads to the conclusion that small family farms are set to represent Austrian agriculture 





BMLFUW –  BUNDESMINISTERIUM  FÜR LAND-  UND FORSTWIRTSCHAFT, UMWELT  UND 
WASSERWIRTSCHAFT (2008): Grüner Bericht 2008. 
BRANDES, W. (2000): Wettbewerb in der Landwirtschaft aus Sicht der evolutorischen 
Ökonomik. Agrarwirtschaft 8 2000, 279 – 290. 
JANKO, M. (2009): Oral information. 
KIRNER,  L.  (2003):  Internationale  Wettbewerbsfähigkeit  der  österreichischen 
Milchproduktion – Ergebnisse aus dem IFCN-Netzwerk. Die Bodenkultur, 54 (4), 221-
229. 
KIRNER,  L.  und  C.  GAZZARIN  (2007):  Künftige  Wettbewerbsfähigkeit  der 
Milchproduktion im Berggebiet Österreichs und der Schweiz. Agrarwirtschaft, 56 (4), 
201-212. 
LEE, J. E. (1965): Allocating farm resources between farm and nonfarm uses. Journal 
of Farm Economics, 47, 1, 83-92. 
NAKAJIMA, C. (1986): Subjective Equilibrium Theory of the Farm Household. 
Amsterdam: Elsevier. 
SCHMITT, G. (1992): Verfügen die Agrarökonomen über eine Theorie des 
agrarstrukturellen Wandels? Ber. Ldw., 70 (2), 213-230.  
SCHMITT, G., W. SCHULZ-GREVE und M. LEE (1996): Familien- und/oder 
Lohnarbeitskräfte in der Landwirtschaft? Das ist hier die Frage. Berichte über 
Landwirtschaft 74(2), 165-328. 
TSCHAJANOW, A. (1923): Die Lehre von der bäuerlichen Wirtschaft. Nachdruck der 
Ausgabe 1987. Frankfurt: Campus. 
VOGEL, S. und G. WIESINGER (2003): Zum Begriff des bäuerlichen Familienbetriebs 
im soziologischen Diskurs. Österreichische Zeitschrift für Soziologie, 28, 55-76. 
WEISS, C. R. (1999): Farm growth and survival. Econometric evidence for individual 
farms in Upper Austria. American journal of agricultural economics 81, 1, 103-116. 
 
 